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Results

Characterization ofMonoclonal Antibodies
Four high-affinity MAb-producing hybridoma lines were isolated from two fusions, clone D1-9 from a DBA/1 mouse, and clones B2-7, B3-l, and B4-5 from Balb/c mice. More than 30 antibodypositive wells were initially obtained from the two fusions; however, some wells were not expanded and others failed to proliferate on cloning. Isotype and subclass analysis ofpurified mAb revealed that the four clones were IgG and bore ic chains; clone D1-9 belonged to the IgGi subclass, B2-7 to IgG2a, and clones B4-5, and B3-1 to IgG2b. When assayed against native and heat-denatured for EUSA studies, whereas the collagens used for the immunoblot assay were denatured out of necessity.
To determine the fine specificity of the MAb, biotinylated and 
non-biotinylated
MAb were studied in a competitive inhibition assay ( Figure   4 ). The binding ofMAb B3-1 to BIX was inhibited by B4-5, and vice versa; however, neither MAb was inhibited by D1-9 or B2-7.
Antibody B2-7 was inhibited by B3-1 and B4-5 but not by D1-9, whereas D1-9 was inhibited only by itself. Figure 4 suggests that MAb B3-1 and B4-5 were more efficient than B2-7 in inhibiting biotin-conjugated B2-7. This result most likely represents an attifact produced by the lower concentration ofMAb in the B2-7 culture supernatant compared with higher concentrations present in the competing MAb supernatants ( Figure  2) . Collectively, these studies and the species studies indicate that the four MAb recognize three unique epitopes: one recognized by both B3-1 and B4-5, a second epitope recognized by B2-7 which resides near the first epitope, and a third more distant epitope recognized only by D1-9. Figure 5 shows the staining of human costal (Figure 5a ) and rat femur head cartilage (Figure 5b ) with a mixture of MAb D1-9 and B3-1. In both tissues, positive reactions were observed predominantly in the perichondral matrix. Positive staining ofhuman costal cartilage was observed when purified B34 and D1-9 MAb were cxamined individually at a concentration of 100 tg/ml; however, the intensity of this staining was less than that seen when the MAb were combined to yield the same final concentration. Figure 6 shows the staining of rat auricular (elastic) cartilage with the same two MAb (Figure 6a ) and with MAb E9 (Figure 6b) , which is specific for type II collagen (19 
Immunolocalization Studies
Discussion
In this report, we have shown that high-affinity MAb to BIX can be raised with relative ease in Balb/c and DBA/1 mice. These antibodies react well with native and denatured BIX but not with other types of collagen, indicating their specificity for type IX collagen and their recognition ofconformation-independent epitopes. Our finding that all four MAb react with the LMW portion ofBIX raises the possibility that the LMW fragment is more immunologic than the HMW fragment. However, other investigators, using the pun- 
